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(54) RECORDING METHOD AND DEVICE OF MAGNETO-OPTICAL DISK 

(57)Abstract 

PURPOSE: To reduce as much as possible the generation frequency 
of reproduction errors caused by over utilization and to obtain 
uniform quality reproduction signals in a magneto-optical disk 
recording method and the device. 

CONSTITUTION: In a magneto-optical disk recording method which 
detects an empty sector SO of a magneto-optical disk 10 prior to a 
recording and information is recorded in the sector SO, the number 
of utilization of each sector S is recorded in a prescribed 
management section Se, the number of empty SO, which is detected 
by an empty sector detection means 1 prior to a recording, are 
made plural and the empty sector SO, which has a least amount of 
utilization number, is extracted as a recording region by an 
extracting means 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the record method of the magneto-optic disk which detects the empty sector (SO) of a magneto-optic 
disk (10) before record, and records information on this empty sector (SO) The record method of the magneto-optic 
disk characterized by recording the usage count of each sector on the predetermined management section (Se), 
making into plurality the number of the empty sectors (SO) detected before record, and making the empty sector 
with few usage counts in it (SO) applicable to record. 

[Claim 2] In the recording device of the magneto-optic disk which detects the empty sector (SO) of a magneto- 
optic disk (10) before record, and records information on this empty sector (SO) an empty sector appearance means 
(1) to detect two or more empty sectors (SO) before record the above-mentioned empty sector appearance means 
(1) An extraction means (2) to extract the sector (SO) with few usage counts in two or more detected empty 
sectors (SO) extraction was each above-mentioned carried out, while it is vacant and recording information on a 
sector (SO) Record control means which record the usage count of this empty sector (SO) on a predetermined field 
(3) Recording device of the magneto-optic disk characterized by having. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the record method of a magneto-optic disk, and 

equipment about an optical disk. 

[0002] 

[Description of the Prior Art] In recent years, highly efficient-ization progresses, progress of processing speed and a 
throughput is remarkable, as for a computer system, the improvement in a performance of external storage is 
needed in connection with this, and the optical-magnetic disc equipment which is high-density storage is in the 
limelight. A magneto-optic disk irradiates a laser beam with a diameter of about about 1 micrometer at a disk, and 
since the sense of the MAG of perpendicular magnetic anisotropy films used as record film is made to correspond to 
T of information, and '0\ it can make recording density very high in comparison with the magnetic disk etc. 
[0003] Drawing 3 shows the outline of a magneto-optic disk, a record regenerative apparatus (optical-magnetic disc 
equipment), and a control unit. The sector (they are 25 sectors at 1 round) S which classified the plate surface into 
the radial is formed in the magneto-optic disk 1 0, and it is made to manage further whether information is recorded 
on each of this sector S in the management field 1 2 established in area different from the above-mentioned sector 
S on the plate surface of a magneto-optic disk. 

[0004] Optical-magnetic disc equipment 20 is equipped with the optical head and the magnetic head for performing 
informational record reproduction on the plate surface of the spindle motor which rotates the above-mentioned 
magneto-optic disk 1 0, and a magneto-optic disk 1 0, and is controlled by the control unit 30. A control unit 30 is 
equipped with CPU31, ROM32 which contained the program, and RAM33 which contained information, and also it is 
equipped with the required appurtenance. 

[0005] And when recording, an optical head is first located on the above-mentioned management field 1 2, and it is 
vacant with a control unit 30, and is a sector SO. It is found and is the empty sector SO. It is this empty sector SO 
about the optical head from the address, and the magnetic head. Alignment is turned up and it is this empty sector 
SO. Elimination is applied. This elimination irradiates a laser beam by power which record film becomes more than 
Curie temperature, and is performed by impressing a magnetic field in the elimination direction. Subsequently, record 
is made by impressing the magnetic field of power weaker than the time of elimination, or it to an opposite direction 
according to recording information with the elimination direction. 

[0006] The informational magnetization state (facing up and facing down) corresponding to T and '0* is formed on a 
magneto-optic disk 1 0 of this, and it becomes possible to record. In reproducing, the laser beam which is the grade 
to which the temperature of record film does not rise is irradiated, and it reproduces using the principle of the Kerr 
effect which the plane of polarization contained in the reflected light by the sense of magnetization rotates. 
[0007] 

[Problem(s) to be Solved by the Invention] However, with the above composition, since information will be 
repeatedly recorded on the same sector on a magneto-optic disk, if the number of times of the repeat increases, 
the record film of a magneto-optic disk and its protective coat deteriorate, a recording characteristic will become 
bad, the signal which reproduces this sector and is acquired will deteriorate, and it will become the cause of a 
reproduction error. 

[0008] When one management sector is prepared in JP,63-249974,A for two or more sectors of every as one 
method of solving the above-mentioned technical problem, the usage count of two or more of these sector groups 
is recorded on this management sector and this usage count becomes beyond a predetermined value, the optical 
disk unit which forbids record into this sector S is indicated. 

[0009] However, while according to this method it cannot correct even if dispersion in operating frequency is in 
each sector between groups, but dispersion will be produced in the quality of a regenerative signal, there is a fault 
to which duration of service follows on becoming long, the sector group by which a disable is carried out increases, 
and a write-in capacity becomes small. 

[0010] While this invention is proposed in view of the above-mentioned conventional situation and reducing the 
generating frequency of the reproduction error by the excess of use as much as possible, it aims at offering the 
reproduction method of the magneto-optic disk which can obtain a homogeneous regenerative signal, and 
equipment 
[0011] 

[Means for Solving the Problem] This invention has adopted the following meanses, in order to attain the above- 
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mentioned purpose. That is, as shown in drawing 1 , it is the empty sector SO of a magneto-optic disk 10 before 
record. It detects and is this empty sector SO. The number of the empty sectors SO detected before record in the 
record method of the magneto-optic disk which records information while recording the usage count of each sector 
S on the predetermined management section Se is made into plurality, and it is the empty sector SO with few usage 
counts in rt It considers as a record section. 

[0012] Two or more above-mentioned empty sectors SO Two or more empty sectors SO which were detected with 
the empty sector appearance means 1 , and were detected as mentioned above with the extraction means 2 Inner 
sector SO with few usage counts It extracts and they are the record control means 3 further. Extracted empty 
sector SO While recording information, it is this empty sector SO. A usage count is recorded on a predetermined 
field. 
[0013] 

[Function] Empty sector SO Empty sector SO with few usage counts in multiple-selection Perilla frutescens (L.) 
Britton var. crispa (Thunb.) Decne. By recording, the usage count of each sector becomes always uniform. Even if 
the time of a magneto-optic disk becomes long, while being able to homogenize the regenerative signal obtained by 
this, it is prevented that the quality of the regenerative signal of a specific sector deteriorates. 
[0014] 

[Example] Drawing,! ' s * ne functional block diagram of the equipment of this invention, and drawing 2 is the flow 
view showing the procedure of this invention. 

[0015] First, when there are record directions ( drawing 2 step S1), an optical head searches the management field 
12 of a magneto-optic disk 10, is vacant and transmits the information to the sector appearance means 1 (when 
there are data which should be recorded). The empty sector appearance means 1 detects two or more empty 
sectors SO (for example, two empty sectors) from the above-mentioned information ( drawing 2 step S2). 
[001 6] Thus, two or more detected empty sectors SO About each, a usage count is investigated further. That is, it is 
made to write in the specific management section Se of the head section of each sector S, and this usage count is 
the above-mentioned empty sector SO. When chosen, it is the empty sector SO. According to the address, the 
usage-count information which was moved and was recorded [ head / optical ] on the above-mentioned 
management section Se in the magneto-optic-disk 1 0 top is reproduced. This information is read with the extraction 
means 2, and they are the two above-mentioned empty sectors SO. Empty sector SO of the method of a low of an 
inner usage count It extracts ( drawin g 2 step S3). And empty sector SO extracted in this way using the record 
control means 3 While writing a new usage count (usage count which added 1 ) in the management section Se, it is 
this sector SO. Information is written in the record area Sd (drawing 2 step S4). 

[0017] It writes in by this and, sometimes, is the empty sector SO of the direction with few [ always ] usage counts. 
It can be chosen, even if a usage count increases, the recording rate of each sector S can homogenize as a whole, 
and a homogeneous regenerative signal can be obtained. 

[0018] In addition, you may make it add the above-mentioned empty sector appearance means 1, the extraction 
means 2, and the record control means 3 to the above-mentioned control unit 30 as a function like software, or 
they may be added as another software or a circuit, moreover, the above — setting — empty sector SO ****** — 
although the number extracted was set to two, if the processing time disregards a bird clapper for a long time 
somewhat — the above-mentioned empty sector SO ***** * — homogenization of a usage count can be acquired, 
so that there are many numbers extracted Moreover, it is each sector SO about the management section Se which 
manages a usage count. Although prepared in the head section, it is each sector SO like the above-mentioned empty 
sector management field 1 2. You may prepare in another area. 

[0019] Moreover, the above-mentioned empty sector SO It is a concept also containing the sector on which 

unnecessary data were recorded. 

[0020] 

[Effect of the Invention] As explained above, since this invention can equalize the usage count of each sector of a 
magneto-optic disk, it can prevent that concentrate on a specific sector and record operation is performed. 
Therefore, while being able to prevent degradation of the regenerative signal by the excess of a usage count and 
being able to stop the generating frequency of a reproduction error, homogenization of a regenerative signal can also 
be attained. 
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TECHNICAL FIELD 



[Industrial Application] Especially this invention relates to the record method of a magneto-optic disk, and 
equipment about an optical disk. 
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PRIOR ART 



[Description of the Prior Art] In recent years, highly efficient-tzation progresses, progress of processing speed and a 
throughput is remarkable, as for a computer system, the improvement in a performance of external storage is 
needed in connection with this, and the optical-magnetic disc equipment which is high-density storage is in the 
limelight A magneto-optic disk irradiates a laser beam with a diameter of about about 1 micrometer at a disk, and 
since the sense of the MAG of perpendicular magnetic anisotropy films used as record film is made to correspond to 
T of information, and '0\ it can make recording density very high in comparison with the magnetic disk etc. 
[0003] Drawing 3 shows the outline of a magneto-optic disk, a record regenerative apparatus (optical-magnetic disc 
equipment), and a control unit The sector (they are 25 sectors at 1 round) S which classified the plate surface into 
the radial is formed in the magneto-optic disk 1 0, and it is made to manage further whether information is recorded 
on each of this sector S in the management field 12 established in area different from the above-mentioned sector 
S on the plate surface of a magneto-optic disk. 

[0004] Optical-magnetic disc equipment 20 is equipped with the optical head and the magnetic head for performing 
informational record reproduction on the plate surface of the spindle motor which rotates the above-mentioned 
magneto-optic disk 1 0, and a magneto-optic disk 1 0 r and is controlled by the control unit 30. A control unit 30 is 
equipped with CPU31, ROM32 which contained the program, and RAM33 which contained information, and also it is 
equipped with the required appurtenance. 

[0005] And when recording, an optical head is first located on the above-mentioned management field 12, and it is 
vacant with a control unit 30, and is a sector SO. It is found and is the empty sector SO. It is this empty sector SO 
about the optical head from the address, and the magnetic head. Alignment is turned up and it is this empty sector 
SO. Elimination is applied. This elimination irradiates a laser beam by power which record film becomes more than 
Curie temperature, and is performed by impressing a magnetic field in the elimination direction. Subsequently, record 
is made by impressing the magnetic field of power weaker than the time of elimination, or it to an opposite direction 
according to recording information with the elimination direction. 

[0006] The informational magnetization state (facing up and facing down) corresponding to T and '0* is formed on a 
magneto-optic disk 10 of this, and it becomes possible to record. In reproducing, the laser beam which is the grade 
to which the temperature of record film does not rise is irradiated, and it reproduces using the principle of the Ken- 
effect which the plane of polarization contained in the reflected light by the sense of magnetization rotates. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, since this invention can equalize the usage count of each sector of a 
magneto-optic disk, it can prevent that concentrate on a specific sector and record operation is performed. 
Therefore, while being able to prevent degradation of the regenerative signal by the excess of a usage count and 
being able to stop the generating frequency of a reproduction error, homogenization of a regenerative signal can also 
be attained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, with the above composition, since information will be 
repeatedly recorded on the same sector on a magneto-optic disk, if the number of times of the repeat increases, 
the record film of a magneto-optic disk and its protective coat deteriorate, a recording characteristic will become 
bad, the signal which reproduces this sector and is acquired will deteriorate, and it will become the cause of a 
reproduction error. 

[0008] When one management sector is prepared in JP.63-249974A for two or more sectors of every as one 
method of solving the above-mentioned technical problem, the usage count of two or more of these sector groups 
is recorded on this management sector and this usage count becomes beyond a predetermined value, the optical 
disk unit which forbids record into this sector S is indicated. 

[0009] However, while according to this method it cannot correct even if dispersion in operating frequency is in 
each sector between groups, but dispersion will be produced in the quality of a regenerative signal, there is a fault 
to which duration of service follows on becoming long, the sector group by which a disable is carried out increases, 
and a write-in capacity becomes small. 

[0010] While this invention is proposed in view of the above-mentioned conventional situation and reducing the 
generating frequency of the reproduction error by the excess of use as much as possible, it aims at offering the 
reproduction method of the magneto-optic disk which can obtain a homogeneous regenerative signal, and 
equipment. 
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MEANS 



[Means for Solving the Problem] This invention has adopted the following meanses, in order to attain the above- 
mentioned purpose. That is, as shown in drawing 1 , it is the empty sector SO of a magneto-optic disk 1 0 before 
record. It detects and is this empty sector SO. The number of the empty sectors SO detected before record in the 
record method of the magneto-optic disk which records information while recording the usage count of each sector 
S on the predetermined management section Se is made into plurality, and it is the empty sector SO with few usage 
counts in it. It considers as a record section. 

[0012] Two or more above-mentioned empty sectors SO Two or more empty sectors SO which were detected with 
the empty sector appearance means 1 , and were detected as mentioned above with the extraction means 2 Inner 
sector SO with few usage counts It extracts and they are the record control means 3 further. Extracted empty 
sector SO While recording information, it is this empty sector SO. A usage count is recorded on a predetermined 
field. 
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OPERATION 



[Function] Empty sector SO Empty sector SO with few usage counts in multiple-selection Perilla frutescens (L) 
Britton var. crispa (Thunb.) Decne. By recording, the usage count of each sector becomes always uniform. Even if 
the time of a magneto-optic disk becomes long, while being able to homogenize the regenerative signal obtained by 
this, it is prevented that the quality of the regenerative signal of a specific sector deteriorates. 
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EXAMPLE 



[Example] Drawing 1 is the functional block diagram of the equipment of this invention, and drawing 2 is the flow 
view showing the procedure of this invention. 

[0015] First, when there are record directions ( drawing 2 step S1), an optical head searches the management field 
1 2 of a magneto-optic disk 1 0, is vacant and transmits the information to the sector appearance means 1 (when 
there are data which should be recorded). The empty sector appearance means 1 detects two or more empty 
sectors SO (for example, two empty sectors) from the above-mentioned information ( drawing 2 step S2). 
[0016] Thus, two or more detected empty sectors SO About each, a usage count is investigated further. That is, it is 
made to write in the specific management section Se of the head section of each sector S, and this usage count is 
the above-mentioned empty sector SO. When chosen, it is the empty sector SO. According to the address, the 
usage-count information which was moved and was recorded [ head / optical ] on the above-mentioned 
management section Se in the magneto-optic-disk 1 0 top is reproduced. This information is read with the extraction 
means 2 f and they are the two above-mentioned empty sectors SO. Empty sector SO of the method of a low of an 
inner usage count It extracts ( drawing 2 step S3). And empty sector SO extracted in this way using the record 
control means 3 While writing a new usage count (usage count which added 1 ) in the management section Se, it is 
this sector SO. Information is written in the record area Sd (drawing 2 step S4). 

[0017] It writes in by this and, sometimes, is the empty sector SO of the direction with few [ always ] usage counts. 
It can be chosen, even if a usage count increases, the recording rate of each sector S can homogenize as a whole, 
and a homogeneous regenerative signal can be obtained. 

[001 8] In addition, you may make it add the above-mentioned empty sector appearance means 1 , the extraction 
means 2, and the record control means 3 to the above-mentioned control unit 30 as a function like software, or 
they may be added as another software or a circuit, moreover, the above — setting — empty sector SO ****** — 
although the number extracted was set to two, if the processing time disregards a bird clapper for a long time 
somewhat — the above-mentioned empty sector SO ****** — homogenization of a usage count can be acquired, 
so that there are many numbers extracted Moreover, it is each sector SO about the management section Se which 
manages a usage count. Although prepared in the head section, it is each sector SO like the above-mentioned empty 
sector management field 12. You may prepare in another area. 

[0019] Moreover, the above-mentioned empty sector SO It is a concept also containing the sector on which 
unnecessary data were recorded. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the functional block diagram of this invention. 
[Drawing 2J It is the flow view showing the procedure of this invention. 
[Drawing 3] It is the conceptual diagram of optical-magnetic disc equipment 
[Description of Notations] 

1 Empty Sector Appearance Means 

2 Extraction Means 

3 Record Control Means 
10 Magneto-optic Disk 
Se Management section 
So Empty sector 
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DRAWINGS 



[Drawing 1] 
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